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Abstract
Sepsis is one of the leading causes of death in hospitals across the nation. It is also
the costliest condition a patient can be admitted to the hospital for. This proposal
discussed the significance of sepsis in the local, national, and international level. It
also covered the SEP-1 guidelines given by the Centers for Medicare and Medicaid.
Prior to project implementation, the clinical site had at least one sepsis bundle fall
out every month, meaning that a portion of the SEP-1 guideline was not met. This
project introduced an alert system for the emergency department to respond to
patients with sepsis faster and allow for staff to implement all aspects of the sepsis
bundle. A process improvement project was proposed as a result of a needs
assessment revealing the need for an improvement in caring for patients with sepsis
in the emergency department. A review of literature was conducted to analyze the
impact of a code sepsis, sepsis screening tools, and the hour-1 sepsis bundle. Kurt
Lewin’s Change Theory was identified as the underlying theoretical framework for
project implementation. The research design detailed the following components:
sample, setting, reliability, validity of study instruments, and data collection
methods. The proposed Doctor of Nursing Practice project’s goal was to decrease
sepsis bundle fallouts, decrease readmission rates due to sepsis, decrease mortality,
and decrease length of stay in the hospital.
Keywords: sepsis, emergency department, code sepsis, hour-1
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Improving Sepsis Bundle Compliance in the Emergency Department
The purpose of this proposal was to detail a Doctor of Nursing Practice (DNP)
quality improvement project designed to improve sepsis bundle compliance in the
Emergency Department (ED). The intervention described in this proposal was
termed Sepsis SWARM and was implemented during this DNP project to improve
sepsis bundle compliance, which would ultimately improve patient outcomes. The
term SWARM was adapted by the project clinical site because of the concept behind
it, meaning that patients with sepsis would be simultaneously swarmed by the
physician and nurses in response to sepsis recognition (Peltan et al., 2020). This
proposal discussed the incidence and significance of sepsis, including the
importance of the SEP-1 guidelines provided by the Centers for Medicare and
Medicaid Services (CMS) (see Appendix A). It included definitions of the clinical site
sepsis bundle, nationally known as the SEP-1 guidelines, and Sepsis SWARM. A
detailed review of literature of sepsis and Sepsis SWARM related research to further
support the need for this project was provided. The project intervention,
methodology, and outcomes regarding the utilization of Sepsis SWARM to improve
sepsis bundle compliance were also discussed in this proposal.
Background and Significance
The Society of Critical Care Medicine (SCCM) defines sepsis as a lifethreatening organ dysfunction due to a dysregulated host response to infection
(2020). Cellular injury, accompanied by the release of proinflammatory and antiinflammatory mediators, is what can progress to organ dysfunction (Neviere, 2020).
Sepsis does not spare any organ system from its wrath (Neviere, 2020). It causes
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hypotension within the circulatory system, pulmonary edema within the respiratory
system, translocation of bacteria and endotoxins from the gastrointestinal tract into
circulation, acute renal failure, and encephalopathy among many other, less
understood components of what sepsis can do to the human body (Neviere, 2020).
The World Health Organization (WHO) estimates that sepsis impacts
approximately 30 million people globally, resulting in around 6 million deaths per
year (2020). According to the Centers for Disease Control and Prevention (CDC), at
least 1.7 million adults in America develop sepsis annually (2020). The CDC sepsis
data reports that of these 1.7 million Americans, approximately 270,000 of them die
as a result of sepsis (2020). This CDC sepsis data also reports that as of 2018 in the
state of Texas, septicemia causes 4,378 deaths making it the ninth leading cause of
death (2020). Texas ranks as fifth in the nation in most deaths per 100,000 people
due to sepsis, with a death rate of 15.7 per 100,000 (CDC, 2020). Sepsis is an
international concern among clinicians and warrants ongoing adaptations and
improvements in healthcare supported by evidence-based practice.
A common theme identified in the literature when searching sepsis was that
the timing of interventions is crucial, and the quicker recognition and interventions
occur, the better the outcomes will be. Abe et al. (2020) reports that sepsis is the
leading cause of intensive care unit (ICU) admissions in developed countries. The
Surviving Sepsis Campaign (SSC) updates and revises sepsis management guidelines
every four years. Despite these updates, sepsis remains to be of lower focus for
clinicians (Abe et al., 2020). Oud ‘s (2020) findings support significantly improved
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mortality rates in patients from 3- to 14- days of admission when early sepsis
interventions occur.
The SEP-1 guidelines provide evidence-based recommended to follow when
a patient is recognized as septic. Sepsis guideline adherence in the ED is associated
with improved mortality rates (Milano et al., 2018). One study (Baghdadi, 2020)
found overall adherence to the SEP-1 guidelines did not improve outcomes, but
individual components of the bundle were associated with benefits in patients with
community-onset sepsis. This finding was of concern and further solidified the need
for this project to contribute to clarifying the impact of early sepsis interventions.
This DNP project focused on improvement of recognition and intervention of sepsis
in the ED by healthcare staff because it had the potential to impact morbidity and
mortality of patients.
Problem Statement
The problem statement for this DNP project was that the providers and
nurses in the chosen clinical site were not utilizing the hospital system-provided
sepsis bundle adequately, resulting in failure to meet hospital benchmarks related
to sepsis. Data provided by the hospital system showed that out of all of the patients
who met sepsis criteria per month, at least one patient had a bundle fall out. Bundle
fall out occurs when any component of the sepsis bundle is not met or performed.
The most current clinical site data was listed in the table below. The Needs
Assessment performed during the spring of 2020 in the selected project site
revealed that nursing and provider staff felt that patients are often overlooked for
meeting sepsis criteria due to a normal lactic acid level as well as the overall activity
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of the ED impeding timely implementation of the sepsis bundle. ED staff were under
the impression that sepsis benchmarks were being met, although they were not.
Table 1
Monthly Sep-1 Compliance Report

Month
Nov '19
Dec '19
Jan '20
April '20
May '20
June '20
July '20

Denominator
Count
6
12
8
9
4
5
2

Measure
Failure
Case
Count
1
2
2
5
2
2
1

% of
Measure
Failure
Cases
17%
17%
25%
56%
50%
40%
50%

Measure
Success
Case
Count
5
10
6
4
2
3
1

% of
Measure
Success
Cases
83%
83%
75%
44%
50%
60%
50%

Purpose Statement
The purpose statement for this DNP quality improvement project was to
improve sepsis bundle compliance in the ED by implementing Sepsis SWARM. The
quality improvement department at the chosen clinical site had expressed that they
would like to see implementation of Sepsis SWARM in the ED based on the successes
it had at a sister hospital. Sepsis SWARM helped to identify and treat patients in a
timely and appropriate manner. It helped staff to be more familiar and comfortable
with the current sepsis bundle and increase their understanding of how to
appropriately utilize and adhere to the bundle expectations.
PICOT
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In the chosen ED (P), how does implementation of Sepsis SWARM (I),
compared to no implementation (C) of sepsis SWARM, affect sepsis bundle
compliance (O) within a 12-week timeframe (T)?
Needs Assessment
Objective
The objective of the Needs Assessment was to identify barriers in the ED at
the clinical site when it came to early sepsis recognition and intervention.
According to the Joint Commission, approximately 750,000 Americans are
diagnosed with sepsis every year and 220,000 of them die from complications
related to it (cited by Butcher, 2016, p. 38). The data regarding areas of
improvement for sepsis recognition and interventions from the hospital quality
improvement department at the clinical site showed that both the provider and
nursing staff in the ED had failed to follow through with appropriate sepsis bundle
order sets. From November 2019 through January 2020, the clinical site failed to
meet, known clinically as a fall out, on some aspect of the sepsis recognition and
intervention bundle 19% of the time. This is interpreted to mean that somewhere in
the sepsis recognition and intervention process, a standard measure was not done
in the appropriate timeframe or not done at all.
Participants
The participants of the Needs Assessment were chosen as the key influencers
in the care management of sepsis patients presenting to the ED. The target group
and influential group were chosen based on their positions within the hospital and
their roles in developing quality improvement initiatives for the ED.
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The current Medical Director of the ED is a Medical Doctor (MD) and has been
the Medical Director for 14 years. The unit manager is a registered nurse (RN) with
over 14 years of experience, eight of them as the unit manager. The Medical Director
of Quality has been in this role at the clinical site for eleven years and also has her
Master’s degree in Public Health. Another chosen key influencer is a DNP prepared
Family Nurse Practitioner (FNP) that works in the quality and patient safety
department with the Medical Director of quality. Collectively, these administrators
provide a wealth of knowledge regarding process flow and areas of opportunity in
providing care for sepsis patients. There were five ED staff nurses that participated
in the Needs Assessment. These nurses provided insight on current practice
processes for sepsis treatment within the ED.
Purpose of the Needs Assessment
Nearly one in three patients who die in the hospital have sepsis (CDC, 2020).
The CDC also reports that 6% of all deaths from 1999-2014 were related to sepsis
(Epstein, Dantes, Magill, & Fiore, 2016). Identifying gaps in care of patients with
sepsis via a needs assessment on the unit will be a key component in developing a
process improvement project. The results of the Needs Assessment were utilized to
guide a DNP research project aimed to improve sepsis management by
implementing a process change in the ED. The results were reviewed by the PI as
well as the target and influential groups.
Data Collection Tool
The Needs Assessment performed in the clinical site utilized key informant
interviews to identify areas of need in the department. The aim of the key informant
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interviews was to identify participant’s perceptions of gaps in sepsis identification
and intervention. Factors addressed in the interviews included understanding of the
sepsis bundle, triage sepsis identification, and staff readiness for change. A total of
five open-ended questions and one Likert scale question were utilized to gain an
understanding of participant readiness for change and sepsis processes on the unit.
Interviews
Key influencers and staff interviews took place throughout the week of
February 3-7, 2020. The Medical Director of the ED, the unit manager of the ED, the
medical director of quality, a DNP working with quality and patient safety, and five
staff nurses were interviewed throughout the week. Interviews with the medical
directors, unit manager, and the DNP were scheduled and lasted approximately
fifteen minutes each. The key influencers were selected to participate based on their
involvement in patient care and their level of influence on hospital staff. A
convenience sample was utilized in selecting the RN staff to interview.
Implementation and Data Analysis
A total of nine interviews took place within the hospital in respective offices
or break rooms, each lasting approximately ten minutes. Each interview utilized
open-ended questions as well as a Likert scale question to identify readiness for
change (see Appendix F).
Interviews with key influencers were scheduled and took place in respective
offices. Each interview lasted approximately fifteen minutes. Open ended questions
were used to collect data. Clarification was provided as needed throughout the
interviews.
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Data analysis began by looking at the interview data and generating initial
codes that reflect the meaning of the data. Codes were then collapsed into themes
that described the experiences of the staff nurse, administrator, and provider
experiences with patients meeting SIRS criteria. A common theme in responses
among nurses when a patient meets SIRS criteria in triage was to immediately start
an intravenous catheter (IV) and draw blood work, then await provider orders to
move forward with any other interventions. A common theme among provider
responses was to initiate the sepsis order set bundle in the electronic health record
(EHR), which includes lactic acid, blood cultures, and fluid resuscitation of 30mL/kg.
The order set also includes initiating an antibiotic after blood cultures have been
drawn. Results of the interview found that 67% of the participants felt that the
acuity of patients and overall level of business in the ED at the time of sepsis
recognition delayed patients from receiving interventions in a timely manner.
Participants also felt that patients get overlooked for sepsis if their lactic acid is not
elevated, but that is not the only criteria to deem a patient as septic. All four
administrators interviewed knew the concept of sepsis SWARM and felt that the unit
was ready for a process change. The five staff nurses were unfamiliar with the
concept of sepsis SWARM, but all of them felt that the unit was ready for a process
change involving early sepsis recognition and intervention. Three out of the four
administrators interviewed rated their readiness for change as a five out of five on
the Likert scale, indicating they are very ready for change. One administrator rated
their readiness at a four out of five. All five of the nurses interviewed rated their
readiness at a five out of five.
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These findings will help to focus the process improvement, specifically the
concept of sepsis SWARM, to improve ED sepsis bundle compliance. Based on the
Needs Assessment, it was determined the unit was ready to implement Sepsis
SWARM. The unit readiness for change is instrumental in a process change.
Objectives and Aim
The aim for this research study was to improve sepsis management in the
ED. This study looked to improve physician and nurse utilization of
preexisting order sets in the ED as they pertained to sepsis. The objectives were as
follows:
•

To introduce nurses and physicians to the ED standing orders in the EHR for
sepsis.

•

To implement Sepsis SWARM upon identification of patients in the ED with
sepsis.

•

To rapidly initiate the sepsis bundle.

•

To evaluate sepsis bundle compliance before and after the implementation of
Sepsis SWARM.
Review of Literature
A review of literature was conducted to obtain evidence-based research

regarding sepsis SWARM in the ED. Sepsis SWARM was the term used by the clinical
site for this research project, and the term “code sepsis” was an interchangeable
concept when locating supporting evidence within the research. The university
research librarian helped conduct a detailed search to obtain supporting evidence
for this review of literature utilizing the following databases: MEDLINE Complete,
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Centers for Disease Control and Prevention (CDC), and World Health Organization
(WHO). Keywords for this search were sepsis, code sepsis, screening, emergency
department, hour-1, and sepsis SWARM. The findings were limited to a five-year date
range spanning from 2015 to 2020, which yielded 548 results. Inclusion criteria
included English language and ED involvement. Exclusion criteria included foreign
language and out of date range. Upon application of the inclusion and exclusion
criteria, the search yielded 532 results. Articles were then selected for this project
based on involvement of the ED.
Code Sepsis and SWARM
For the purposes of the DNP project, code sepsis was termed Sepsis SWARM.
Sepsis SWARM was an intervention that involved the ED triage nurse alerting the
rest of the department when a patient had met severe inflammatory response
syndrome (SIRS) criteria. SIRS is defined as meeting any two of the following four
criteria: body temperature over 100.4 or under 96.8 degrees Fahrenheit, heart rate
greater than 90 beats/minute, respiratory rate greater than 20 breaths/minute or
partial pressure of CO2 less than 32 mmHg, and leukocyte count greater than 12000
or less than 4000 /microliters or over 10% immature forms or bands (Chakraborty
& Burns, 2020). Upon recognition of SIRS, the alert then prompted any available ED
staff to respond and begin implementing sepsis interventions for this patient (i.e.
“swarming” the patient). Sepsis occurs when a patient meets at least two of the four
SIRS criteria and has an identified source of infection. Delawder and Hulton (2020)
found that upon utilization of a code sepsis team, also known as Sepsis SWARM,
sepsis bundle implementation improved, and the overall mortality rates went from
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12% to 5%. Researchers have identified that the implementation of a code sepsis in
the ED shortened the length of intensive care unit (ICU) stays in critically ill patients
presenting with sepsis, severe sepsis, or septic shock (Edriss et al., 2018). Delawder
and Hulton (2020) also discovered after the implementation of code sepsis, there
were statistically significant improvements in meeting bundle compliance regarding
fluid resuscitation volume and the timing of first and second lactic acid draws. In a
similar study, data showed that after the implementation of a code sepsis, the
mortality rate from sepsis went from 4% to 0% (Whitfield et al., 2019). This study
also found that the time to initiation of appropriate antibiotics improved after
utilization of a code sepsis in the ED (Whitfield et al., 2019). The overarching finding
within the research was that when a protocol such as code sepsis is implemented,
adherence to the SEP-1 bundle improves (See Appendix A).
SEP-1 Guideline
Sepsis has long since been deemed a medical emergency in healthcare, yet it
remains one of the leading causes of morbidity and mortality (Gyawali,
Ramakrishna, & Dhamoon, 2019). Sepsis-1 was first developed in 1991, where SIRS
criteria were also established (Marik & Taeb, 2017). CMS developed the SEP-1
guidelines to provide a protocol for clinicians to act quickly in response to sepsis
(De Backer & Dorman, 2017). It was created to help save lives and place urgency on
implementing interventions when a patient presents to the hospital meeting sepsis
criteria (Gyawali, Ramakrishna, & Dhamoon, 2019). The SEP-1 guideline is broken
down in to two main components: severe sepsis and septic shock. Each component
is then broken down further in to a 3-hour bundle and a 6-hour bundle. The 3-hour

16
bundle for severe sepsis and septic shock is composed of obtaining a lactate level,
blood cultures, and initiating antibiotics. The septic shock 3-hour bundle also
includes the initiation of 30mL/kg of crystalloid fluids. The 6-hour bundle for severe
sepsis and septic shock is composed of obtaining a second lactate level if the initial
lactate level was greater than two. The 6-hour bundle for septic shock also includes
the initiation of a vasopressor if hypotension persists upon completion of fluid
resuscitation. Lastly, the documentation of a volume status reassessment in the
form of obtaining vital signs must be provided for septic shock within six hours of
identification. Adherence to the SEP-1 guidelines is an ongoing concern in
healthcare, and many healthcare systems have implemented varying ways to
improve adherence (see Appendix A). These guidelines have been set by the SSC for
utilization globally (Usman, Usman, & Ward, 2019). The SEP-1 guideline is an
accepted guideline and its use was an expectation set by the clinical site.
Screening for Sepsis
The Surviving Sepsis Campaign (SSC) recommends screening for sepsis as it
allows for more rapid intervention and treatment (Usman, Usman, & Ward, 2019).
Improved outcomes in patients with sepsis are directly tied to how quickly
interventions occurred (Delawder & Hulton, 2020). For each hour delay in
administration of antibiotic therapy in patients with sepsis, mortality increases by
2.8% and for each hour delay of implementing the three-hour sepsis bundle,
mortality increases by 4% (Smyth et al., 2019). Screening tools imbedded within the
EHR identify the patient for sepsis risk upon entry of vital signs alone as well as
entry of lab results. Researchers found that the incorporation of an automated
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screening tool within the EHR was a better tool than the systemic inflammatory
response syndrome (SIRS) criteria in predicting mortality from sepsis (Perng et al.,
2019). The clinical site EHR utilized an algorithm that identified possible SIRS based
upon vital signs and preliminary lab results. When a patient met SIRS criteria, a
banner appeared when healthcare staff enters the EHR, prompting initiation of
sepsis orders.
Hour-1 Bundle
The Surviving Sepsis Campaign updated the sepsis bundle guidelines in 2018
from a 3-hour and 6-hour bundle implementation to Hour-1 with an aim to
encourage faster implementation of interventions (Society of Critical Care Medicine,
2020). The SSC now recommends that antibiotic therapy be implemented as soon as
possible, with a one-hour maximum window to initiate therapy (De Backer &
Dorman, 2017). The Hour-1 bundle also includes collection of a lactic acid level,
obtaining two sets of blood cultures prior to administration of antibiotics, rapid
administration of 30mL/kg crystalloid fluid for hypotension or lactate greater than
or equal to 4 mmol/L, and application of vasopressors if fluid resuscitation fails to
maintain a mean arterial pressure of 65mm Hg or greater all within the first hour of
recognition of sepsis (Surviving Sepsis Campaign, 2019). Improved sepsis bundle
compliance has shown to reduce mortality to less than 10% (Schorr, 2018). The
Hour-1 bundle should be viewed as a quality improvement opportunity as
recommended by the Surviving Sepsis Campaign (2019).
This DNP project aimed to implement sepsis SWARM within the selected ED,
with a goal of adhering to the Hour-1 bundle and utilizing the sepsis-screening tool
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already in place within the clinical site system. Adherence to the sepsis bundle was
identified as a quality-of-care opportunity at the clinical site where the needs
assessment occurred. Evidence supported the appropriate use of a sepsis screening
tool, implementation of a code sepsis, and the implementation of the Hour-1 bundle
as advised by the SSC (2019).
Theoretical Framework
Introduction
Kurt Lewin’s three-step model for change was chosen as the most
appropriate theoretical framework to guide this project in developing and
implementing the best practice and processes to identify and treat sepsis
appropriately in the ED. Healthcare organizations are constantly changing and
adapting, providing many opportunities for developing and implementing new
practices based on the latest evidence (Wojciechowski, Pearsall, Murphy & French,
2016). Throughout Lewin’s change theory process, there are opportunities to
recognize areas that are helping and hindering the identification and treatment of
sepsis in the ED. This theory helps to incorporate research findings in to practice by
laying out guidelines to follow to identify areas in need of change and the phases of
creating change that will be sustainable.
Sepsis SWARM was a concept derived from the Centers for Medicare and
Medicaid (CMS) SEP-1 Core Measures at its foundation and will be the main focus of
implementation in this DNP project. Researchers have concluded that overall
adherence to the SEP-1 bundle is only 30%-50% (Baghdadi et al., 2020). Sepsis
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SWARM encompassed improving screening for sepsis and faster, more efficient
execution of the SEP-1 bundle within the research facility (see Appendix A).
Change Theory Concepts
The change theory focuses on developing the most opportune environment
for creating and sustaining change through a trial and error process until the best
change is identified (Batras, Duff, & Smith, 2016). Lewin’s change theory has three
main concepts: driving forces, restraining forces, and equilibrium; it involves three
phases: unfreezing, change, and refreezing (Nursing Theory, 2016). The concepts
and phases this theory made it the ideal theory for this DNP project due to the ease
of identifying areas of change and acting upon them.
Driving Forces
The driving forces identified in Lewin’s theory are the forces that shift one to
change or create change. For this DNP project, the driving force were the staff’s
willingness to participate in the sepsis SWARM initiative. Another driving force for
this project was the clinical site administration team urging the unit to implement
sepsis SWARM.
Restraining Forces
Restraining forces are the forces that hinder the change process; it is the
opposite of a driving force. Restraining forces for this DNP project were the staff
willingness to change current practices related to sepsis and staff knowledge of
sepsis bundle application. For example, there was an option for nursing staff to
implement standing orders upon identification of sepsis during the triage process.
These standing orders were often not implemented due many factors including lack
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of awareness that these orders exist as well as hesitancy to cause duplicate orders
within the electronic health record, meaning the provider places the same orders
after the nurse has placed orders. This resulted in the task of cancelling duplicate
orders. This restraining force falls under the category of staff willingness to change
current practice because they were not currently utilizing this tool.
Equilibrium
Equilibrium is the state of change where driving forces equal the restraining
forces and no change occurs, which creates a stagnant state. The goal is to increase
the change in favor of the driving forces. For this project, equilibrium occurred when
the staff was willing to practice utilizing sepsis SWARM to its fullest potential. When
staff utilized sepsis SWARM, optimal care for patients with sepsis would occur,
which will then improve outcomes for the patients impacted.
Change Theory Phases
The three phases of Lewin’s change theory are unfreezing, changing, and
refreezing. For this DNP project, unfreezing occurred when identification of the
problem occurred. The problem at hand was that staff were lacking when it came to
adhering to the sepsis bundle. The change occurred when staff received guidance on
sepsis SWARM and began to effectively utilize the guidelines. Refreezing occurred
when the practice changes became the norm in the department and sepsis SWARM
became a regularly used aspect of care in the ED. Wojciechowski, Murphy, Pearsall,
and French (2016) describe the refreezing phase as a culture change that supports
the continuation of the change. In the clinical site, utilizing Lewin’s change theory
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helped to facilitate permanent practice changes resulting in consistently met sepsis
bundle compliance due to utilization of Sepsis SWARM.
Outcomes
The outcomes of the change were measured by evaluating sepsis bundle
compliance. A manual chart audit was done to track sepsis bundle compliance,
which was then be evaluated and compared to pre implementation findings.
Summary of Theoretical Framework
In utilizing Lewin’s theory of change to help align process changes for this
DNP project, the chance for continual success improved. Wojciechowski, Murphy,
Pearsall, and French (2016) found that when Lewin’s theory was utilized, change
was more sustainable when organizational change was incorporated as a main
component of the overall process. This DNP project addressed an organizational
practice change in the clinical site. When significant improvements occurred as a
result of this project, considerations to implement on a grander scale became
possible.
Best practices for the identification and treatment of sepsis were considered
during this project including sepsis identification criteria, time it takes to initiate
treatment, utilization of the Hour-1 bundle as outlined by the Surviving Sepsis
Campaign, and utilization of standard order sets regarding sepsis. Sepsis SWARM
was implemented with the aforementioned considerations and tracked over a 12week period to determine its impact on sepsis bundle compliance. This project
focused on implementation of change in the form of the sepsis SWARM initiative and
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creating sustained change by reviewing project findings with the ED staff as well as
with system administration.
Research Design
Project Design
This DNP project was a quality improvement project that evaluated the
impact of the implementation of the sepsis SWARM within the ED at the clinical site.
Prospective cohort studies are designed to compare an outcome or outcomes of a
group of individuals who are alike but differ by certain characteristics. The outcome
of this study was the improvement of sepsis bundle compliance from staff in the ED.
The staff were the like-minded individuals who differ by licensing status, such as RN
and MD/DO, and also by their knowledge of sepsis. Chart audits performed on
patient charts before and after the implementation of sepsis SWARM determined
how well staff utilized the sepsis bundle. Patient outcomes were evaluated to
determine how well the staff implemented sepsis SWARM.
Project Description
This proposed DNP project implemented a program by ED staff called sepsis
SWARM to improve sepsis bundle compliance. Sepsis SWARM was a term given by
the clinical site for the DNP project. Sepsis SWARM was a process improvement
project implemented to promptly alert all ED staff when a patient meets SIRS
criteria upon presentation to the unit. The ED nurse that is triaging the patients with
possible sepsis utilized his or her radio to alert all staff on the unit. Following this
alert, any staff that were available to help implement the sepsis bundle responded.
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The goal of sepsis SWARM was to initiate the sepsis bundle as quickly as possible
with the intent of improving patient morbidity and mortality.
Setting
This project took place within an ED in Round Rock, Texas. The hospital is a
101-bed full-service hospital and is a designated STEMI Receiving Center for Heart
Attack, Certified Chest Pain Center, and Primary Stroke Center (BSW Health, 2020).
The hospital is a level IV designated trauma center and has a 19-bed ED that
services Williamson County in central Texas.
Study Population
The study population included all patients 18 years and older meeting SIRS
criteria upon triage in the designated ED. Chart audits were performed on all
patients in the ED with a sepsis or sepsis related diagnosis.
Study Interventions
Sepsis SWARM was the process intervention that took place during the
implementation of this DNP project. The ED triage nurse alerted the ED of the
patients with sepsis and all available staff responded to begin initiating
interventions. The intent of this intervention was to improve sepsis bundle
compliance in the ED.
Pre-Implementation Phase. Prior to the implementation of the proposed
intervention, short educational sessions took place to inform staff of sepsis SWARM.
These sessions took place during previously planned, required staff meetings to
ensure that all staff are made aware of the upcoming change. These staff meetings
were recorded, and the unit manager set the expectation that all shifts are
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responsible for watching these meetings. Fliers were placed throughout the nurse’s
station and in other highly trafficked areas within the department, such as the break
room and staff restrooms to serve as regular reminders (see Appendix H).
Implementation Phase. Nurses and physicians began implementing sepsis
SWARM into their daily practice when presented with a patient who possibly has
sepsis in the November of 2020. The triage nurse alerted staff via radio and all
available staff then promptly met the triage nurse in the patient’s room to begin
initiating components of the sepsis bundle (see Appendix A). A maximum of three
nurses were required to respond to the initiation of a sepsis SWARM. One nurse
would obtain vital signs and perform triage, another was responsible for initiation
of the IV and collecting lab work, and the third was responsible for retrieving and
initiating medications ordered by the provider. The primary nurse manually placed
a note in the patient’s chart during the patient’s ED visit identifying if sepsis SWARM
was activated. If sepsis was not identified until later in the patient’s ED visit, the
charge nurse, provider, or primary nurse was responsible for initiating sepsis
SWARM. Regardless of the time that sepsis SWARM was initiated, three nurses
should have responded and if extra staff responds, any remaining needs for the staff
and patient were addressed. In summary, if sepsis was identified during triage, it
was the triage nurse’s responsibility to activate sepsis SWARM over the radio
system. If it was identified at any other time during the ED visit, the primary nurse
was responsible for activation over the radio system. Any nurse or physician could
notify the primary nurse or triage nurse that sepsis SWARM was necessary.

25
Any concerns with how sepsis SWARM was working on the unit were
addressed during weekly staff meetings throughout the implementation phase and
changes were made accordingly. Data was collected from clinical site abstractors
and regularly updated sepsis compliance system dashboards. The data being
tracked included all components of the SEP-1 bundle as outlined by CMS. The goal
was to have zero sepsis bundle fallout during the implementation phase of this DNP
project.
Retrospective chart audits evaluated the success of the SWARM
implementation. A manual checklist was utilized by the PI to review charts with the
diagnosis pertaining to sepsis and evaluate how quickly interventions were done
(see Appendix B). The ED visit was reviewed, and the checklist was filled out
accordingly. These findings were then analyzed and interpreted by clinical site
statisticians.
Post-Implementation Phase. Study findings were evaluated and presented
to the clinical site quality department and sepsis team. Study findings were also
presented to university staff and published in pertinent forums.
Study Measures
Conceptual Definitions. Sepsis SWARM was defined as the rapid response
and intervention by ED staff upon identification of a patient who is possibly septic.
In the literature, a similar concept was termed “code sepsis” and follows the same
processes in healthcare that one would follow when a patient goes into cardiac
arrest or respiratory failure. These processes include all available staff responding
to the critically ill patient and beginning life-saving interventions.
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SIRS criteria are utilized in the ED to determine if a patient meets criteria for
sepsis interventions. The criteria were typically identified by the triage nurse when
he or she obtains the patient’s vital signs. It may also be identified later in the
patient’s visit when lab results are available.
Sepsis bundle fall out refers to any portion of the SEP-1 guideline that is not
met for any reason. When one measure is not met, the quality and patient safety
department at the project site alerted unit management. If fall outs continue to
occur, hospital administration expected process changes within the unit to improve.
Outcome Measures. A report within the EHR termed “ED Sepsis past 7
days” was run by the PI once a week. The PI evaluated the charts found in the report
using a manual checklist. The checklist included the diagnosis, components from the
SEP-1 bundle including time to initial lactate collection, time of blood culture
collection, time to initiation of antibiotic, time to repeat lactate if initial is > 2,
initiation of 30mL/kg crystalloid fluid, vasopressor if hypotension persists, and
repeat volume status assessment. All of these measures were given a nominal value
of 0 for not applicable (N/A), 1 for yes, and 2 for no depending on if they were
initiated and or completed within the appropriate 3-hour bundle or 6-hour bundle
timeframes. The chart audits were performed on site.
Process Measures. Sepsis bundle fallouts were tracked throughout the
implementation phase and specific areas of fallout were addressed. The clinical site
uploaded a monthly spreadsheet to a shared file of the previous month’s sepsis
bundle fallouts. The spreadsheet included the medical record number of the patient,
the specific component of the sepsis bundle that was missed, and on what unit
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within the hospital the fallout occurred. This PI has access to the shared file. The
project showed that the intervention was working if there were zero sepsis bundle
fallouts during the implementation phase. Nursing staff and physicians who
provided care to patients with sepsis were tracked utilizing the aforementioned
checklist. Their names were included on the checklist. If the same participants
regularly fall out on the bundle, this was addressed by the unit management in a
short conversation reiterating the project aims and objective. This PI tracked if the
primary nurse made a note in the patient’s chart regarding the use of sepsis
SWARM.
Balancing Measures. Patient length of stay was tracked throughout
implementation and compared to findings from the pre implementation phase of the
project to determine if sepsis SWARM has an impact on patient outcomes. The goal
of the sepsis bundle was to reduce length of stay, which subsequently made the
indirect goal of sepsis SWARM to be the same.
Benefits and Risks
Sepsis SWARM had the potential to benefit the unit and the patient in several
capacities. By implementing interventions quickly, patients had a reduced chance of
poor outcomes. Overall, the risks were minimal due to information being stored on a
password protected computer and the removal of all patient identifiers.
Subject Recruitment
All physicians, nurses, and technicians were included in this project as it was
an administrative directive to make a sepsis management process change in the ED.
All patients with a DRG code involving a sepsis diagnosis received a chart audit by
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the PI and all patient identifiers were removed. This project was approved by the
clinical site quality department and ED administration to be utilized by all staff in
the ED.
Consent Procedures
Pending IRB approval by site and the university, because retrospective data
was collected, this study did not require patient consent. This project was intended
to be a permanent practice change for staff within the ED. Consents from patients
were not necessary, as all identifiers were removed to analyze data.
Subject Costs and Compensation
There were no costs incurred by the project participants. Compensation for
participating in the study was not permitted and did not occur.
Project Timeline
This project took place over a 12-week period. Staff and provider education
was delivered from November 16-23, 2020, data collection began November 24,
2020 and concluded February 24, 2021. (see Appendix G).
Resources Needed and Economic Considerations
The cost to implement this project was minimal. All printed components of
this project, such as fliers for the unit, were provided by the clinical site. All supplies
were already provided by the hospital as they pertain to daily functioning of the ED
such as IV start kits, lab collection supplies, medications, IV tubing, and IV fluids.
Implementation Phase
Study Interventions
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This DNP project involved clinical site staff incorporating documentation of a
note in the patient’s chart to indicate at least two staff members were in the room
when sepsis criteria were met. The aim of this intervention was to determine if fast
response by more than one staff member resulted in better patient outcomes. See
Appendix J for further description of the interventions that occurred during the
implementation of this project.
Pre-Implementation
This DNP project received International Review Board (IRB) approval from
the clinical site and the University of Arkansas in October of 2020. The project was
approved by the University of Arkansas’ Eleanor Mann School of Nursing Doctoral
committee in October of 2020, as well. While awaiting IRB approval, the PI met with
the clinical site sepsis committee to discuss the goals of the project, as well as
participated in bimonthly sepsis meetings, which covered various sepsis
developments at the clinical site. Staff meetings took place prior to the
implementation phase where the PI was able to discuss the upcoming changes to
workflow as part of carrying out the project. The staff at the clinical site have a
Facebook page that is utilized for announcements and staffing needs and the PI also
communicated through this page to make announcements about the project.
Implementation
The implementation of this DNP project began November 24, 2020 and
completed on February 24, 2021. Retrospective chart audits were performed
throughout this period of time to evaluate the usage of Sepsis SWARM. Early chart
audits demonstrated staff were not documenting the note to indicate that more than
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one nurse was in the room implementing interventions for patients with sepsis.
During a staff meeting and on the Facebook page, the project goals and expectations
were reinforced, resulting in more consistent documentation. Another observation
made during chart audits is staff only documented the Sepsis SWARM note in the
patient’s chart when the radio system was utilized to activate the SWARM.
Clarifications were provided by the PI regarding this. Staff were advised to
document the SWARM note if more than one nurse was in the room implementing
interventions even if the radio system was not utilized.
A meeting with faculty in the Statistical and Measurement Support Services
(SMSS) occurred during the project implementation to review data collection
methods. Faculty requested that pre- and post-time be added to the data collection
spreadsheet to allow for discernment when comparing pre- and postimplementation data. A meeting with the DNP project advisor, Dr. Anna Jarrett, also
allowed for the PI to review the data collection, and it was decided to include the ED
Visit Total Time (TT) as part of the data. This would allow for the PI to compare ED
visit times, pre- and post- implementation, as another means to analyze if the DNP
project had an impact. After collecting TT, the PI observed that the total time spent
in the ED is not something that ED staff can control, and therefore is not a pertinent
component of data analysis.
Covid-19 created complications in this DNP project. Patients with Covid
oftentimes present to the emergency department appearing septic, and therefore
qualify to have a sepsis bundle fallout if antibiotics were not implemented in the
appropriate timeframe. Upon review with the clinical site region sepsis support
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group, Emergency Department (ED) physicians are expected to document inclusion
and exclusion criteria for patients presenting with sepsis, particularly if they have
Covid-19. These criteria allow a “pass” in regard to sepsis bundle fallout if the
patients’ chart reflects the appropriate diagnosis. Another issue created by Covid-19
is the overall busyness of the clinical site as a result of the influx of patients. The
clinical site has been at capacity, with as many as twelve to twenty hold patients in
the ED on any given day and extra staff are not always available to help. The
inundation of patients created a situation where nurses and physicians are unable
to provide care to their usual expectations and standards, which results in low
morale, over tired staff, and lends itself to increase errors (Alharbi, Jackson, & Usher,
2020).
The clinical site was chosen as a research facility for the monoclonal antibody
infusion for patients with Covid-19. Patients were told by their Primary Care
Physician (PCP) to report to the ED following diagnosis of coronavirus to receive the
infusion. This infusion required one hour of preparation by the pharmacy, one hour
to infuse, and one hour of monitoring the patient following completion of the
infusion. When Covid-19 cases were surging, this process could take four to six
hours, so a patient would be in a bed in the ED for that length of time without any
“emergency.” These infusions placed an added stress on the ED, as staff were
unaware of when these patients might show up and the department was already
overflowing with patients needing inpatient beds. A process was then implemented
where patients were scheduled for their infusions, and a nurse was specifically
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assigned to take care of them. Since this process change, the added complications of
taking care of infusion patients have been reduced.
A winter storm occurred over an eight-day period in early February 2021,
which caused an electric health record (EHR) failure for thirty-six hours. During this
time, staff were utilizing paper charting. After a discussion with Dr. Bradley, these
charts will not be audited due to the increased burden reviewing these charts would
extend beyond the timeframe allotted for this project.
Plan-Do-Study-Act Cycles. The following Plan-Do-Study-Act (PDSA) Cycles
depict the interventions made during the project to adapt to the clinical sites needs
to better facilitate the DNP project.
Table 2
Reinforcement of Sepsis SWARM Documentation
Action
Plan Reinforce use of
Sepsis SWARM
note by staff.

Do Post reminder on
the staff Facebook
page and discuss
use while at
clinical site.

Person
Responsible
Principal
Investigator

Principal
Investigator

Study Observe during
Principal
chart audits if note Investigator

Date Completed
12/14/20
12/21/20
1/4/21
1/11/21
1/18/21
1/25/21
2/1/21
2/8/21
2/22/21
12/13/20
12/21/20
1/4/21
1/11/21
1/18/21
1/25/21
2/1/21
2/8/21
2/22/21
12/14/20
12/21/20
1/4/21
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is being better
utilized.

Act Continue to
reinforce as
needed based on
findings during
chart audits.

Principal
Investigator

1/11/21
1/18/21
1/25/21
2/1/21
2/8/21
2/22/21
12/14/20
12/21/20
1/4/21
1/11/21
1/18/21
1/25/21
2/1/21
2/8/21
2/22/21

Table 3
Covid-19 Chart Audit Clarification
Action
Plan Clarify expectations for
sepsis bundle compliance
in Covid-19 patients.
Do Emailed Michelle Pogue
asking what the sepsis
bundle compliance
expectation is in Covid-19
patients, specifically
regarding
implementation of
antibiotics.
Study Patients with a diagnosis
of Covd-19 and sepsis are
not required to have
antibiotics implemented.
The MD/DO can
document his/her note in
the chart that the patient
has Covid-19, which will
then allow for the sepsis
documentation to be
compliant with the sepsis
guidelines outlined in the

Person
Responsible
Principal
Investigator

Date Completed

Principal
Investigator

1/21/21

Principal
Investigator

1/22/21

1/21/21
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Sepsis SWARM DNP
project.
Act Continue to perform chart Principal
audits and when a patient Investigator
has Covid-19, put N/A
under the “Abx initiated
within 3hr of
recognition” in the chart
audit.

1/22/21

Table 4
ED Visit Total Time Collection
Action
Plan Initiate collection of ED
Visit Total Time (TT) as
part of Sepsis SWARM
chart audits.
Do Added a column in data
collection excel
spreadsheet to include
TT.
Study Observe during data
analysis if Sepsis SWARM
has an impact on TT.
Act Continue utilizing Sepsis
SWARM (or not) based
on data analysis findings.

Person
Responsible
Principal
Investigator

Date Completed

Principal
Investigator

2/5/21

Principal
Investigator

2/7/21

Principal
Investigator

2/7/21

Person
Responsible
Principal
Investigator

Date Completed

Principal
Investigator

2/21/21

2/5/21

Table 5
Discontinuation of TT Collection
Action
Plan Discontinue
collection of TT as
part of chart
audits.
Do Remove column in
excel spreadsheet

2/21/21
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for TT in chart
audit.
Study Observed that ED
staff does not have
control over TT
and does not
impact Sepsis
SWARM project.
Act Continue to utilize
Sepsis SWARM
without concerns
of the patient TT in
the ED.

Principal
Investigator

2/7-21/21

Principal
Investigator

2/21/21

Post-Implementation
During the post-implementation phase, an extensive analysis of data was
conducted by the PI. SMSS and several meetings with the project advisor were
utilized to assist in data analysis. Project findings will be disseminated during a
webinar occurring over April 13-15, 2021 at the University of Arkansas. Findings
will also be discussed at a Sepsis Committee meeting within the clinical site in April
or May of 2021.
Project Timeline
The predicted project timeline and the actual project timeline aligned exactly.
This project took place over a 12-week period. Staff education took place during the
week of November 16-23, 2020. Data collection and Sepsis SWARM use began on
November 24, 2020 and concluded on February 24, 2021. See Appendix G for Gantt
chart of the project timeline.
Evaluation
Descriptive statistics were utilized to report the study findings. The project
process, outcome, and balancing measures were monitored throughout the
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implementation period. The balancing measures were impacted by several factors,
including Covid-19. Length of stay as an outcome measure for patients in the postimplementation sample was not valid because the hospital was functioning at
capacity during implementation. It resulted in patients staying in the ED for several
hours longer than expected. In some cases, patients remained in the ED for several
days at a time while waiting to be transported to an inpatient hospital bed. Process
and outcome measures were analyzed using frequency and crosstab tables created
using Statistical Package for the Social Sciences (SPSS). Microsoft Excel was used to
analyze data and create figures. The data was separated by pre- and postimplementation periods before analysis. There were a total of 235 subjects in total.
A prior power calculation to determine the minimum subjects needed to provide
adequate study power was 723 in each group for a total of 1,446 subjects.
Pre-Implementation
Demographics
There were a total of 103 patients charts audited in the pre-implementation
phase; 46.6% were female and 53.4% male. Ages of the patients were categorized as
young adult (ages 18-30), adult (ages 31-40), middle adults (ages 41-50), late adults
(ages 51-60), seniors (ages 61-70), elderly (ages 71-80), and frail elderly (ages 81 or
greater). Of these ages, only 2.9% were young adults, with 33% female and 67%
were male; 2.9% were in the adult age range, 67% female and 33% male; 12.6%
were middle aged adults, 62% were female and 38% male, and 11.7% were in the
late adult age group with 58% female and 42% male. Seniors comprised 15.5% of
the sample and were evenly distributed between female and male subjects. The
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largest age group was over the age of 70. Elderly subjects represented 28.2% of the
implementation subjects, 34% female, 66% male. The next largest age group was
the frail elderly group, which comprised 26.2% of the subjects. Of this group, 44%
were female and 66% were male. See Figure 1.
Figure 1
Pre-Implementation Age Groups
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The analysis revealed that almost a third of the patients were 61 or older,
representing 69.9% of the sample size and a total of 72 out of the 102 patients.
Previous research supports this finding. Boonmere and colleagues (2020) reported
the majority of patients in the ED with sepsis were aged 80 or greater. This is due to
multiple age-related factors, including increased comorbidities, poor immune
response, and decreased overall functional reserve (Boonmee et al., 2020). Table 1
illustrates age groups transposed via SPSS, resulting in numeric values 1-7.
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Table 6
Age Group Transposition
Age Group

Transposed Value

18-30

1

31-40

2

41-50

3

51-60

4

61-70

5

71-80

6

81 or greater

7

The mean age of the pre-implementation sample was 5.23 and the standard
deviation was 1.63. The histogram reveals a negatively skewed (-0.77) mesokurtic (.0.26) curve. The majority of the sample fell within the older age groups. There
were no significant outliers in this sample. See Figure 2.

39
Figure 2
Pre-implementation Patient Age Histogram

Patients fell in to three race categories: White or Caucasian, Hispanic or
Latino, and Black or African American. White or Caucasian represented 75.7% of the
population, Hispanic or Latino 18.5%, and Black or African American 5.8%.
Comorbidities were categorized in the following way: 0, 1, 2, and 3 or more.
Three or more comorbidities represented 87.4% of the patients, 5.8% had two,
4.9% had zero, and 1.9% had one comorbidity. The number of comorbidities were
strongly associated with the diagnosis of sepsis, with 90 of 103 patients in the
sample had three or more co-morbidities. Waldon (2021) found an aging
population was at risk for developing adverse health outcomes due to preexisting
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comorbidities and increasing frailty (Waldon, 2021). This sample certainly
supported Waldon’s findings.
Diagnoses
There were a large number of diagnoses documented throughout data
collection. The diagnosis chosen during data collection was the primary diagnosis
listed in the patient’s chart for the ED visit being audited. Because of the large
number of various diagnoses, they were transposed by the body system most
impacted to simplify interpretation and analysis. Covid-19 was categorized as its
own system and was not always captured because it was not listed as the primary
diagnosis. Each system was then identified by severity and assigned numbers one
through three, one being least severe with no repeat lactic acid necessary, two being
moderately severe with a repeat lactic acid being drawn, and three being most
severe with having septic shock. Table 2 represents subjects by percentage in each
of the assigned groups.
Table 7
Diagnoses by Systems
System

N

%

1Covid-19

1

1.0%

2Covid-19

1

1.0%

Cardiovascular1

1

1.0%

Circulatory1

2

1.9%

Circulatory2

2

1.9%

Derm1

3

2.9%
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Derm2

2

1.9%

GI1

3

2.9%

GI2

5

4.9%

GU2

1

1.0%

Heme1

6

5.8%

Heme2

1

1.0%

Immune2

1

1.0%

Metabolic2

1

1.0%

Multisystem1

11

10.7%

Multisystem2

16

15.5%

Multisystem3

11

10.7%

Musculoskeletal1

2

1.9%

Musculoskeletal2

1

1.0%

Neuro1

1

1.0%

Renal1

7

6.8%

Renal2

2

1.9%

Respiratory1

10

9.7%

Respiratory2

6

5.8%

Urology1

5

4.9%

Urology2

1

1.0%

Multisystem2 represented 15.5%, or 16 of the 103 patients in the sample.
Multisystem1 and Multisystem3 were the next most frequent systems, each
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representing 10.7% of the diagnoses. Respiratory1 was the fourth most frequent,
representing 9.7% of the diagnoses. Renal1 represented 6.8%, Heme1 and
Respiratory2 represented 5.8%, Urology1 and GI2 represented 4.9%, Derm1 and
GI1 represented 2.9%, and all other systems were represented less than 2% of the
time. 1Covid-19 represented 1% of the systems, an 2Covid-19 represented 1% as
well.
Disposition
The disposition of patients fell in one of the following four categories:
Discharge, Admit, Transfer, or Deceased. A total of 16 patients (15.5%) of the preimplementation patients were discharged directly from the E.D; 60.2% were
admitted to the hospital; 7.8% transferred to a higher level of care, and 16.5% died
while hospitalized.
A Chi-Squared test revealed that the patient disposition had a statistically
significant association with patient age (p = .005), meaning that the older a patient
was, the more likely he or she was to die in association with sepsis. See Table 3.
Table 8
Crosstabulation of Patient Age and Disposition
Disposition

Patient Age

Admit

Deceased

Discharge

Transfer

Total

18-30

1

0

1

1

3

31-40

1

0

2

0

3

41-50

10

0

3

0

13

51-60

10

0

0

2

12

43
61-70

9

3

4

0

16

71-80

22

4

1

2

29

81 or greater

9

10

5

3

27

62

17

16

8

103

Total

Of the eight patients transferred, all but one were age 51 or greater. The one
outlier was in the 18-30 age range, which was possibly due to preexisting
comorbidities. All seventeen deceased patients were aged 61 or greater and had 3 or
more comorbidities.
SEP-1 Core Measures
Collection of the initial lactic acid in first three hours of recognition was
missed 3.9% of the time and occurred per standard of care for 99 of the 103
patients. There were 11 of 50 patients whose repeat lactic acid was not drawn
according to hospital policy, meaning it was done correctly 78% of the time.
Initiation of antibiotics within the first three hours of sepsis recognition did not
occur 10% of the time during pre-implementation, with 90 out of 100 patients
having had antibiotics initiated appropriately. Blood culture collection prior to
initiation of an antibiotic was completed 100% of the time. Out of the seventeen
deceased patients, antibiotics were not initiated within the first three hours of
recognition for 9.1% of them. The data analysis shows that the main areas for
improvement are in collection of the repeat lactic acid within three hours, which is
the hospital policy, and initiation of antibiotics within three hours of recognition.
Septic Shock

44
There were 18 patients during pre-implementation with septic shock,
representing 17.5% of the total number of subjects. The admitted patients made up
55.5% of those having septic shock, of which 38.9% died and 5.5% were transferred.
Multisystem3, meaning the patient had septic shock listed as the primary diagnosis,
represented 61.1%, and GI2 and Respiratory2 each represented 11.1% of patients
with septic shock. Metabolic2, Multisystem2, and Musculoskeletal2 each
represented 5.6%. Initiation of fluids at 30mL/kg occurred for 18 out of the 19
patients, or 95% of the time. Vasopressors were initiated 100% of the time. Vital
sign reassessment was documented accordingly 100% of the time as well.
Post-Implementation
Demographics
There were a total of 132 patients whose charts were audited in the postimplementation phase, 45.5% were female, and 54.5% male. Of the age ranges, 1.5%
were young adult, with an even distribution of female and male subjects; 2.3% were
adult, 50% with an even distribution of female and males; 9.8% were middle adults,
67% were female and 33% were male; 14.4% were late adults, 32% were female
and 68% were male; 16.7% were seniors, of which 27% were female and 73% were
male; 27.3% were elderly, 58% female and 42% male 28% were frail elderly, 43%
female and 57% male. Like the pre-implementation phase, almost a third of the age
demographics fell in the 61 or greater range for a total of 95 patients (72%). See
Figure 3.
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Figure 3
Post-Implementation Age Groups
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See Table 1 for an illustration of age groups transposed via SPSS, resulting in
numeric values 1-7. The mean is 5.36 with a standard deviation of 1.51. The
histogram reveals a mesokurtic curve that is negatively skewed, with the majority of
the sample size falling in the higher age groups. The skewness equals -0.75 and the
kurtosis equals -0.18, meaning there are no significant outliers in the sample. See
Figure 4.
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Figure 4
Post-implementation Age Histogram

The post-implementation phase had the following races captured: Asian,
Black or African American, Hispanic or Latino, and White or Caucasian. Asian
represented 2.3% of the population, Black or African American 5.3%, Hispanic or
Latino 17.4%, and White or Caucasian 75.0%, or 99 patients. Comorbidities were
categorized the same during the pre- and post-implementation phase. Patients with
three or greater comorbidities represented 81.1% of the population or 107 patients,
one was 8.3%, two was 6.8%, and zero was 3.8%. Similarly to the preimplementation phase, the sample was primarily White or Caucasian with three or
more comorbidities.
Diagnoses
The same system assignment utilized in the pre-implementation phase was
used in the post-implementation phase. Multisystem1 represented the most
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frequent system at 18.9% of the diagnoses. Multisystem2 was the second most
frequent at 17.4%, Respiratory2 third at 10.6%, 2Covid-19 fourth at 9.8%, and
1Covid-19 in fifth most frequent at 7.6%. There was a large increase in Covid-19 as
the primary diagnosis in the sample, from the pre-implementation to the postimplementation. Specifically, it went from 2% of the sample size to 17.4% of the
sample size, an 8.7-time increase, which correlates with the surge during the holiday
months in Texas. Table 4 represents subjects by percentage in each of the assigned
groups.
Table 9
Diagnoses by Systems
System

N

%

1Covid-19

10

7.9%

2Covid-19

13

9.8%

3Covid-19

2

1.5%

Cardiovascular1

1

0.8%

Cardiovascular2

1

0.8%

Circulatory1

1

0.8%

Derm1

1

0.8%

GI1

3

2.3%

GI2

3

2.3%

HEENT2

1

0.8%

Heme1

2

1.5%

Heme2

1

0.8%
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Metabolic2

2

1.5%

Multisystem1

25

18.9%

Multisystem2

23

17.4%

Multisystem3

11

8.3%

Musculoskeletal2

1

0.8%

Neuro1

1

0.8%

Neuro2

1

0.8%

Renal1

2

1.5%

Renal2

1

0.8%

Respiratory1

7

5.3%

Respiratory2

14

10.6%

Urology1

3

2.3%

Urology2

2

1.5%

Disposition
The disposition of the patient fell in to one of the following four categories:
Admit, Transfer, Discharge, or Deceased. Admitted patients represented 81.1%,
Transfer was 2.3%, Discharge was 5.3%, and Deceased was 11.4%. A Chi-Squared
test revealed that the patient disposition had a statistically significant association
with patient age (p = .009), meaning that the older a patient was, the more likely he
or she was to die in association with sepsis. See Table 5.
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Table 10
Crosstabulation of Patient Age and Disposition
Disposition

Patient Age

Admit

Deceased

Discharge

Transfer

Total

18-30

2

0

0

0

2

31-40

2

0

1

0

3

41-50

9

0

4

0

13

51-60

18

0

0

1

19

61-70

17

3

1

1

22

71-80

30

4

1

1

36

81 or greater

29

8

0

0

37

107

15

7

3

132

Total

All three of the patients transferred were aged 51 or greater. All of the fifteen
deceased patients were aged 61 or greater. There were fewer deceased patients in
the post-implementation sample, at 11.4% versus the 16.5% in the preimplementation sample. In both samples, the majority of the patients were
admitted.
SEP-1 Core Measures
The initial lactic acid level within the first three hours of recognition was
done per standard of care for 129 of the 132 patients (97.8%), which is an
improvement from the pre-implementation data. The repeat lactic acid level within
three hours of the initial was drawn 89.4% of the time, or on 55 of the 66 patients.
This is a clinically significant improvement from 78% in the pre-implementation
sample. The initiation of antibiotics within the first three hours did occur
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appropriately for 94 of the 132 patients (89.6%). Blood cultures were drawn 100%
of the time prior to administration of antibiotics. Out of the fifteen deceased
patients, antibiotics were not initiated within the first three hours of recognition for
13.3% of them. Much like the pre-implementation findings, the areas for
improvement remain the repeat lactic acid collection and antibiotic initiation within
three hours of recognition.
Septic Shock
Septic shock occurred in 11.4% of the patients. Of those with septic shock,
53.3% were admitted, 6.7% were transferred, and 40% died. The system that
occurred the most was Multisystem3, at 66.7%. 3Covid-19 and Respiratory2 each
occurred 13.3% and Cardiovascular2 occurred once, representing 6.7% of the septic
shock diagnoses. Fluids and vasopressors were administered appropriately 100% of
the time in patients with septic shock, which is an improvement from the preimplementation sample where fluids where not initiated on one patient. Patient
volume status was reassessed 100% of the time.
Documentation
Sepsis SWARM, also known as sepsis alert to the clinical site, was
documented 34.8% of the time. While performing chart audits, the PI was able to
observe by the timing of IV placement, lab draws, and vital signs, that oftentimes,
multiple staff would respond to the patient room to begin implementing data and
would not document the sepsis alert. The documentation occurred in eight out of
fifteen (53.3%) of patients with septic shock, and in 34.9% of patients who required
a lactic acid lab draw, which indicated that they met SIRS criteria.
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Unintended Consequences of Project
There were no unintended negative consequences from implementing this
project. There were also no unexpected costs incurred. A beneficial, unintended
outcome of this project was the development of a plan to help nurses caring for
Covid-19 patients. In order to implement interventions quickly, ED staff would set
items, such as blood culture bottles, lab supplies, and fluids, outside of patient
rooms for the nurse to have easy access to when caring for these patients. This
resulted in less staff having to enter the room, while still allowing for interventions
to happen rapidly.
Data Maintenance and Security
Data was maintained and secured utilizing a Microsoft Teams page specific to
the clinical site, and is password protected. All accessors need a system specific
username and password, as well as approved access to the specific page in Microsoft
Teams. Data was regularly updated as chart audits occurred throughout
implementation. Data will remain on the Microsoft Teams page following the
completion of the project, as the unit manager wishes to continue the chart audits
utilizing the spreadsheet developed for this project. There are no patient identifiers
within the chart audits.
Discussion
The Sepsis SWARM project revealed many possibilities for improvement of
outcomes and guideline adherence for patients with sepsis. The following discusses
the project impact, literature comparison, outcome comparisons, and economic
benefits.
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Project Impact
The project was implemented during the coronavirus surge in Texas, which
impeded the clinical site’s ability to respond to a call for Sepsis SWARM. As stated
previously, staff were advised to limit the amount of people in the room of a patient
presenting with Covid symptoms. This recommendation directly impacted the
purpose of the DNP project, which involved having at least two staff members at
bedside implementing sepsis interventions. Staff were able to overcome this
obstacle and would provide all of the necessary supplies directly outside of the
room for the nurse. Due to staffing challenges and hospital capacity, this option was
not always carried out.
The project revealed that the clinical site was doing very well in several areas
related to sepsis, but that it was lacking in collecting a repeat lactic acid level and
initiation of antibiotics in the correct timeframe. Both of these components were
improved upon during the period of time that patient volumes were high, and staff
were at maximum patient ratios.
Literature Comparison
Guidelines for sepsis care improve patient outcomes, concluding that a
process to improve guideline adherence improves patient outcomes (Ramsdell,
Smith, & Kerkhove, 2017). Literature supports that delayed antibiotic
administration directly correlates with mortality (Rhee, et al., 2018). This will be a
point of discussion during project dissemination at the clinical site with the intent to
stress the importance of initiating antibiotics on time. Rhee et al. also discusses the
initial and repeat lactic acid being an area commonly missed at many hospitals
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(2018). The clinical site did well when collecting initial lactic acid levels in the right
timeframe but did need improvement for repeat lactic acid collection.
Observed vs. Anticipated Outcomes
The project was anticipated to reveal that Sepsis SWARM impacted SEP-1
compliance. The data analysis revealed that the sample size was too small to reveal
any statistical significance of this. The clinical site did improve within the lowest
performing areas, as previously stated. During visits to the clinical site, the PI
frequently observed two or more staff implementing interventions for a patient
with sepsis. This observation was not reflected in the documentation with a Sepsis
SWARM note. The PI reinforced the use of the Sepsis SWARM note several times
throughout the duration of the project. Staff are required to document on many
things, and with the inundation of patients, the documentation for the DNP project
appeared to fall short.
Economic and Cost Benefits
The project incurred no costs for the PI or the clinical site. The findings that
the project revealed have the potential for a significant economic impact. Adherence
to antibiotic initiation in the appropriate timeframe is supported in research
findings to improve mortality. Hospital-acquired conditions, including a wide range
of infections, can add costs of up to $48,000 per patient (Agency for Healthcare
Research and Quality, 2016).
Limitations
The project revealed many areas where the clinical site was already doing
things correctly and areas where they improved significantly, as discussed in the
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data analysis. Although there were positive outcomes, there were several
limitations.
Sample Size and Timeline
The small sample size of 235 subjects did not allow for the results to have an
impactful statistical significance. The sample size would have to include at least
1,446 subjects to improve the power of the results. If the project were implemented
over a longer period of time, it would have allowed for data collection on more
subjects.
Covid-19
The global coronavirus pandemic created a volatile patient volume situation.
The hospital reached capacity during the months of this project implementation,
resulting in the ED being at capacity. ED wait times, patient acuity, and staffing were
all negatively impacted. Patients with moderate to severe Covid-19 presented to the
ED with symptoms of sepsis. During the early phases of the pandemic, the clinical
site was instructed to limit the number of staff in rooms of patients with suspected
Covid and confirmed Covid, which directly impacted this project. Staff were not able
to carry out Sepsis SWARM due to this limitation.
Staffing
Due to Covid-19, there were nurses from other departments sent to help in
the ED if and when they were available. These nurses were not aware of the Sepsis
SWARM project, and as a result did not document the note. The PI had difficulty
discerning if a patient received the expected level of care in the ED when a staff
member from another unit was the primary nurse.
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Sample Profile
This sample was limited to subjects over the age of 18 with a sepsis
diagnosis. The sample was made up of mostly elderly, Caucasian subjects with three
or more comorbidities. This population of subjects is more likely to be admitted to
the hospital with acute and chronic illness (Guidet et al., 2020).
Data Collection
The primary diagnosis listed in the chart was listed as the patient diagnosis
for data collection purposes, although the subject often had several secondary
diagnoses listed in the chart. Not all sepsis and sepsis related diagnoses we captured
due to this collection method. The inclusion of all diagnoses listed in the chart would
have had an impact on the data analysis in regard to percentages of various system
representations as they pertain to sepsis.
Factors Limiting Transferability
Emergency departments each have their own processes depending on
staffing, size, and patient volumes. These are all factors that need to be accounted
for in order for this project to be successfully transferred to another ED. The clinical
site already had a radio system in place for staff, which placed no added cost on the
project to provide these in the implementation phase. Another ED may not utilize
radios for staff communication, so purchasing of these may be necessary or creating
another means of communication would be necessary to carry out the project.
Threats to Internal Validity
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Threats to internal validity of the Sepsis SWARM project impacted how
outcomes were achieved. The following discusses factors impacting validity,
including data collection methods and staffing.
Data Collection Methods
In an effort to limit confounding variables, the same chart audit form was
used to collect data on every subject. The sample was limited to patients 18 and
older who had the sepsis management guidelines order set activated at any time
during their ED visit.
ED Volumes and Staffing
During the months of project implementation, the volumes in the emergency
department, as well as the inpatient departments, significantly increased. This
resulted in many patients remaining in the ED for hours, and sometimes days,
longer than intended while waiting for a hospital bed, termed “hold patients.”
Oftentimes, extra nursing staff was not available to aid in caring for these patients.
ED staff were responsible for providing care for the patients with inpatient orders
as well as the ongoing influx of ED patients, resulting in the possibility for sepsis
care to fall short for ED patients.
Sustainability
The clinical site maintained ongoing support during implementation and
have adapted the project to fit the clinical site needs over the long term. Nursing
staff has been observed utilizing the radio system to call for a Sepsis SWARM
following the conclusion of the project. The documentation of the Sepsis SWARM
note was not regularly captured. The quality department is auditing the Sepsis
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Narrator for sustainability and to recommend this measure to track instead of the
note created during the project. The Sepsis Narrator is a component of the ED
documentation in Epic. When a patient meets specific criteria, nurses are prompted
to activate the Sepsis Narrator, and then capture all further sepsis documentation
within that component.
Recommendations
Sepsis in the hospital setting will always be an area for practice
improvement. A global pandemic where patients present to the emergency
department with symptoms of sepsis allows for ample opportunity for further
research into the healthcare impacts of early recognition and intervention.
Follow-Up Project
Covid-19 has had a significant impact on healthcare workers and sepsis
management. A project aimed at the use of antibiotics in Covid-19 patients would be
beneficial. During this project, patients with Covid-19 were excluded from guideline
fall-out if antibiotics were not initiated. Further investigation into patient outcomes
following the use of antibiotics in Covid-19 may reveal the need for their use.
Healthcare Quality Impact
The Sepsis SWARM project was founded in evidence-based practice and
intended to improve patient outcomes by improving staff response times to patients
with sepsis. The project aimed to increase awareness of symptoms of sepsis. Sepsis
will always be an area of concern with opportunities for improvement in healthcare.
Health Policy Implications
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The healthcare system that the clinical site is a part of has now implemented
the use of a Sepsis Narrator in the electronic health record, which is activated by the
nurse when a patient meets the criteria outlined by this project. The development of
the narrator was simultaneously underway separately from this DNP project and
the purpose of it aligns similarly with the project purpose.
Dissemination
This DNP project will be presented at the Eleanor Mann School of Nursing
DNP Intensive, which will take place from April 13-15, 2021. During this intensive,
the PI will present a project summary over a one-hour zoom meeting with other
students and faculty within the program. The project findings will also be discussed
in a similar form at the next available sepsis committee meeting within the clinical
site.
Conclusion
Caring for patients with sepsis is complex and involves adept critical thinking
skills. This project revealed areas for improvement for the clinical site in sepsis
management, including improving repeat lactic acid collection and initiation of
antibiotics. It also revealed that the site is already doing many things well, including
blood culture collection prior to initiation of antibiotics and initial lactic acid
collection in the right time frame. There were several unforeseen obstacles to
overcome during this project, and the clinical site adapted well with the guidance of
the PI. Policies changed regularly due to clinical adaptations as a result of evolving
understanding of the coronavirus, and some directly impacted the guidelines this
project was following. The implementation of Sepsis SWARM did not appear to have
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a direct impact on patient outcomes, but it did reveal the impacts the unit is already
making on sepsis management and areas for improvement to focus on in the future.
Those areas were time-to-antibiotic and time of second lactic acid blood draw.
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Appendix A: CMS SEP-1 Requirements and Definitions
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Appendix B: Chart Audit Tool
Sepsis Chart Audit Tool 2020-2021
Sepsis SWARM DNP Project
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Appendix C: Post-Implementation Process Flowchart

Patient arrives
in ED via EMS
or POV

Severe sepsis vs.
septic shock
determined based
on VS and lab

RN triages
patient

No less than
two RN’s begin
implementing
orders

SIRS criteria
identified/met
during triage;
Sepsis
SWARM alert
by RN

Provider
activates sepsis
investigation
order set

results

Administer abx
and fluid
resuscitation

Patient
disposition from
ED occurs
(admit, transfer,
discharge,
deceased)

Patient follows
up with PCP as
recommended at
time of discharge

Patient placed
in ED room or
waiting room

Provider
evaluates
patient upon
room
placement

Sepsis diagnosis
are tracked by
hospital
administration
(any fallouts
identified)

Hospital unit
managers
receive sepsis
data that is unit
specific

Key:
New process
following
implementation of
DNP project
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Appendix D: Pre-Implementation Process Flowchart
Patient arrives
in ED via EMS
or POV

RN triages
patient

RN implements
orders

Severe sepsis vs.
septic shock
determined based
on VS and lab

SIRS criteria
identified/met
during triage

Provider
activates sepsis
investigation
order set

results

Administer abx
and fluid
resuscitation

Patient
disposition from
ED occurs
(admit, transfer,
discharge)

Occur
simultaneously
if applicable

Provider
evaluates
patient upon
room
placement

Sepsis diagnosis
are tracked by
hospital
administration
(any fallouts
identified)

Hospital unit
managers
receive sepsis
data that is unit
specific

Key:
Start and End
of process

Patient follows
up with PCP as
recommended at
time of discharge

Patient placed
in ED room or
waiting room

Actions taken
by ED staff

Sepsis bundle
specific
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Appendix E: Needs Assessment Questionnaire

Sepsis Needs Assessment Questionnaire
•

The purpose of this questionnaire is to gain insight in to the current processes in place when
a patient is identified as meeting sepsis criteria in the BSW Round Rock ED. Your answers
will help to possible areas of improvement in the current process.

•

The information collected will be kept confidential and only used to help improve processes
in place in the ED.

1. When a patient meets SIRS criteria in triage, what is the next step in the
treatment process that the RN takes? Common themes in responses
included: start IV, collect labs including blood culture and lactic acid, initiate
IV fluids, set patient up on the monitor to obtain frequent sets of vital signs.
2. In relation to the first question, what is the next step that the provider
takes in the treatment process? Common themes in responses included:
initiate sepsis bundle, order appropriate fluid resuscitation and IV antibiotics
3. What barriers, if any, do you feel exist when a patient presents to the ED
with sepsis? Common themes in responses included: busy ED, unable to
tend to patient fast enough; overlook other symptoms if lactic acid is
negative; don’t always give antibiotic or enough fluid
4. Are you familiar with the concept of sepsis SWARM? If so, what do you
know about it? Administrators responded yes, staff nurses responded no
5. Do you feel that a process change involving sepsis identification and
intervention would be successful on this unit? All participants responded
yes
6. On a scale of 1 to 5, 1 being least ready and 5 being the most ready, how
ready do you feel to implement a process change related to sepsis
identification and intervention? Staff nurses 5; Admin 3 responded 5, one
responded 4.
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Appendix F: Code Sheet

72
Appendix G: Gantt Timeline
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Appendix H: Sepsis SWARM Flier

Does your patient meet the following?
SIRS Criteria (2 or MORE)
Temperature
Heart Rate
Respiratory Rate
WBC

> 100.4 or < 96.8
> 90
> 20
> 12,000
or < 4,000

+
Known or suspected source of infection

=
Radio Sepsis SWARM
Primary RN documents dot phrase (.sepsisalert) in
the EPIC narrator
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Appendix I: Implementation Evolution Over Time
Implementation
Timeline
10/1/20
10/11/20
11/9/20
11/10-11/23/20

11/15/20

11/24/20

11/24/20-2/24/21
12/15/20

12/29/20
1/5/21
1/21/21

Progress
Received DNP committee
approval
Received clinical site IRB
approval
Received university IRB
approval
Clinical site education,
staff meetings, and unit
rounding about Sepsis
SWARM
Received list of staff,
added staff to Sepsis
SWARM phrase in
electronic health record
Begin implementing and
documenting of Sepsis
SWARM; hung fliers
around unit about Sepsis
SWARM
Perform pre- and postimplementation phase
chart audits
Posted on staff Facebook
page

Unit rounding while at
clinical site performing
chart audits
Posted on staff Facebook
page
Clarification of SEP-1
guidelines in COVID-19
patients

New Changes

PDSA Cycle: Reinforced
documentation of Sepsis
SWARM utilizing staff
Facebook page and unit
rounding

PDSA Cycle: Clarified
with clinical site chart
auditor regarding
antibiotic use in patients
with COVID-19. Patients
with COVID-19 did NOT
have a SEP-1 fallout if
documented
appropriately in their
chart. This finding was
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then incorporated
appropriately into chart
audits.
1/21/21
1/26/21

2/1/21
2/3/21

2/14/21
2/16/21-2/18/21

2/21/21

2/24/21

Posted on staff Facebook
page reminders about
Sepsis SWARM
Met with SMSS to discuss
data analysis

PDSA Cycle:
Transformed data in
excel spreadsheet to
prepare for data analysis
by SMSS

Unit rounding while at
clinical site to check in
with staff
Began collecting ED visit
PDSA Cycle: Compare
Total Time (TT) as part of
pre- and postdata collection
implementation TT for an
outcome measure
Posted in staff Facebook
page about status of
project
Unable to obtain chart
audits for these 48hrs
due to electronic health
record downtime from
inclement weather
Discontinued collecting
PDSA Cycle: TT no
TT
longer collected due to
Covid-19 surge causing
extended ED LOS at no
fault to the ED staff
Conclusion of DNP
project
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Appendix J: BSWH Determination Form

77

78

79
Appendix K: Concept Map

Delay of provider
sepsis bundle
activation in EHR

PROBLEM
ED staff has sepsis bundle compliance fallout

Staff bias to sepsis
bundle compliance

CONTRIBUTING FACTORS

Supply locations in
various areas of
the department

Delay of nurse
sepsis bundle
activation

GOAL
Improve sepsis bundle compliance by utilizing
sepsis swarm

Lewin’s
Theory of
Change

By
Framework

DNP Project Phases

DNP PROJECT
Phase One:
UNFREEZING
Address delays
in bundle
activation
Address staff
bias and supply
location

DESIRED OUTCOME
Sepsis bundle compliance improves to meet
consistent standards set by Baylor Scott & White

Phase Two:
CHANGE
Staff
education
Implement
sepsis swarm
(intervention)

Staff implements
practice change

Phase Three:
REFREEZING

